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(54) THIN FILM MAGNETIC HEAD ASSEMBLY, AND METHOD AND DEVICE 
FOR MEASURING ITS INSULATION CHARACTERISTICS 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thin 
film magnetic head assembly capable of 
preventing deterioration or destruction of 
insulation in process and measuring the 
insulation characteristics of an insulation film 
existing between a shield film and an electrode 
film without cutting a resistance film connecting 
both films. 

SOLUTION: A first measuring terminal 51 is 
electrically connected through a first resistance 
film 61 to first and second electrode films 1 1 and 
13, and through a second resistance film 62 to a 
first shield film 3. A second measuring terminal 
52 is electrically connected to the first 




resistance film 61 in the first measuring terminal 51 side. A third measuring 
terminal 53 is connected to the primary resistance film 61 in the first shield 
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film 3 side. A fourth measuring terminal 54 is electrically connected to the 
first shield film 3. The first to fourth measuring terminals 51 to 54 are exposed 
to the outside. 



[Date of sending the examiner's 
decision of rejection] 

[Kind of final disposal of application 
other than the examiner's decision of 
rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 351 1 601 

[Date of registration] 1 6.01 .2004 

[Number of appeal against examiners 

decision of rejection] 

[Date of requesting appeal against 

examiner's decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



LEGAL STATUS 



[Date of request for examination] 



06.06.2001 



http://\ww19Jpdl.ncipi^ 2006-03-04 



(i9)B*!flftffFjT (jp) 02) & g| it & S (a) iwmtammm 

#$2002 -358609 
(P2002 - 358609 A) 
(43) B ¥f£l4*fl2J? 13 ! 3 (2002. 12. 13) 



(51) IntCl.' 
Gl IB 
GO 1R 

Gl IB 
HO IF 



5/39 
31/02 
33/09 

5/455 
10/32 



F I r-TO-n 

2 G 0 1. 4 
2 G 0 1. / 
Z 5D034 
5 E 0 4 9 

Z 

mmm # msmwwas ol (±n h) &*hic8< 



C 1 1 B 5/39 

COIR 31/02 

G 1 1 B 5/455 

HO 1 P 10/32 

H 0 1 L 43/08 



(2D mm^ 


ft£2001 - 165916( P2001 - 165916) 


(71) USA 


000003067 










(22)tflIBB 


¥^13^5^31B(2001.b.31) 




Jft£iBf>*K 6*481 rB13#l* 






(72)58W# 


































^H5**KB3^-rai3«i^ 














(74) <m\ 


100081606 



















(54) [£?n©£ft] j$m^^-y h«-&#s -^ommm^mRzsmmmmmn 



(57) 

[Hi: igtfttj^r, letted «aaR«*i»±-e 
[ mm ] n i nmzmm 5 1 u , n 1 ^san 

6l£rtLT, SSI. 1. 13£«&W 

KM 3 t«mWK«8S fLT H I, . m 2 ^fflSfflJSHF- 5 

Me i izmmizmmtz. f&3rtm%Mnfr5 3«. 

SSSfi*. 3S4«08»£fflSg75 4(i. Il^y-zl'h' 

1-54 uwstKHi s v . 




'■(2) 002-358609 (P2002-358609A) 



Mfc. si^&^jgii 

. SMU&iittMts? t , miconmmt. * 209*011 
2<nmmt , s 1 bmsu waisfflss?- 1 

mim%&imm?i$. Mies 1 <Mmmiz& -> 
Mies 1 » 2 otokm: . Mies 1 otetURc =t -> 
mism 2 comma, Miesiosnji. Mies2<y)t; 

D3IEm 2 HB»±. ffiflBSi20l6«IR^)±fcflli. 

Mies 1 <oaseffl*F(i, mies 1 nmrnithx. 
mffiitrdi&2<r>mffl&izmm< l zwmzti. Mie 
m2comrn*it ltmics 1 ^-iv mizmmiz 

fc wc , Mies 1 mm 2 nmmz^sm^mm. 1 , 
tmtfftmzntiiixis*) . 

MIES 3 offijgfflffi^ ii . MIES 1 0 j/- /I/ FMofflc 
MieS4 «tffl3tmi. MieS 1 HJ8te«« 

mzmmi. mmmzmftbx^mmm^y h 
rn^ft. 

[ 2 ] *#±K:«R<^liB»SR^ -y Sr* 

fMESiW8&^ y HHtofftm. * 1 K 
Jgti: . 0 1 . 1 . S 1 ^ 

ffiSfc. S2<0€ffiJI^ W.2<?)Wmt. Jg2tf>a— 

frmt. mimm20Mtmt. minmm4com 
Miesiwf&Wi, ffifESi<o^-/PHjRw±tffli 

mies 1 mm 2 comwmiz , m ies 1 ^jeaastc j 
Mies 2ote»§t(2. Mies 1 <om&igL mies 2 com 
Buies2<7)^-/uKK(i, Huies2c7)fg^io±tc{i^ 
Mies 1 wiifflsfii Mies 1 commzft lx . 



MIESl££tiS2^m»cimft£3£il$*u Mie 
J&2tf>ffifiU«*rtLT* MIBS2<Ox-^Hlltm^W 

Mies 2 cosjsfflsfiHfis , Mies 1 <m&WFHnmz 
n v ^ , Mies 1 wmies 2 <z> jsMicmmw tss a 
u mmmmznmixh*). 
m?M3<?)mm®=m. Mies 2^-^ kh^iik 

fcv^T, MIESl^ffiOTWgg^fu «B3W»tS 
MIES4^$|?£ffiSi 1 (;L MieS20x-^FHtS^ 

*nrft. 

mmm,^ym-&#x'h^x. wmmi^mmm 

MieS2c0SOTc0ffiSifi{i, 1 0 0 Q~ 1 0 0 kQCO 

mizhimms^y 

MIB«*i. ^xys-C'$>0, 

[ 5 ] U!f*fl 1 y^M 3 W#J*l*»fcie«Snfcll 
JM^-y m-&#X'$>iX. 

Mie^MK^ y Kg*HL MES*<0^*|6lt«o 

[ imm 6 ] is^js 1 nm 5 oMn*Hciem$ <ifc* 
^m^^-y m-&#x°$>ix. msmMU^m^F 

[ »*Jg 7 ] If £J» 1 JbS 5 «fl*uWclE«Siifcil 
$IBm^-y mii&Xh^X, iRSEBtSS££ffiS&$ : ?- 

ft. 

[II*3S8 ] II*JH 1 Jb3.5<7)Fltii)HztmZtitzm 

wsm\y m-£#x'h^x. mmsmffimm? 
a, mrxm hww.&m$tsmmmM^y 
ft. 

im&9 3 1 ^S8<OMii*»fc:iEa$<t3t» 

m-^ftt:-* o t . mimmtwmwb7-\i. . Mies 2 
cr> : s-ivYWi$:®5m$f s cr>-®t Lxmmtmmm 

^y H^ft. 

[«*JS 1 1 3 »** 1 TbM 1 0<OMii3&»tlEttSft. 

. Mies 1 corngm 
[it^fl 1 2 1 ii^js i m. i i oM^*H;ie®$a 



!(3) 002-358609 ( P 2 0 0 2 - 3 5 8 6 0 9 A ) 



m&.v&20)i'-)v m\,zm%mmm lx ^mwm. 

mm 1 3 ] it m 1 Jbm 1 2 <OMft#H;:feftefi 

t 5 m%mm t . m 6 omzm^t 

tut em 5 &vm 6 m^mmt . mi em 1 ^ i^-iv y 
Wizossmzm®. 1 . sai^nasicsaj lt o&jsuss 

Klft&tt. 

1 4 3 n&B l Jbm l 3 oflfuWcEttSfi 

. flwwr- h jsftM(± , mi em 2 i 3 c7)iy^ 

ft. 

[ mm 1 5 ] mm. 1 4 tie»$ fifcimaw^ >y 

RKfc'Vy YMaft, 

mm 1 6 ) mm 1 5 izimzixtmmtim^ ? 
mem^ mi* 

mm 1 7 ] mm 1 6 oeasftfcsisKs^-y 

F3teft?& o T , ME#- Y . Mf£lil 2 2MX 

^30)ll^fflS^^M#^SH-ri>Bf)iejiJii^^-y H 

ma ft. 

imm 1 8 ] mm 1 t^s 1 2 coM<i*>(ciBm^n 

mmwffimmz mM-t^umx-h -> x , 

artem 1 c7)iisffl^i: H?ie^4 wansfflJB^fc «iat: 

c mm 1 9 ] ii^ji 1 3 (ciem$ n^si«^\ -y 

lutem 1 Miem 5 t nmz 

mem 2 ^aug^s* t Mi em 3 wsssffls&F t *>rac 

mm 2 0 ] mm 1 4 jvm 1 7 orafuwcieas 

mmcotmimzmmt&iimx'h o t . 
mitf-Ymftmzmmi. 

tutem 1 oa^s?*: H?iem4 com^m^t omtz 



mi em 2 oaisfflig^ t Mi em 3 otoe*^ <omz 

imm 2 1 ] mm 1 8 am 2 0 <mtifiHzimz 
titzumx-h-ox . 

umm2 2 ] mmi sm.2 oowiswciass 

7Mi-®tfmmBmmm.vmmiz®mzti . ffi 

[ tt*« 2 4 ] m$ia 2 3 tBKSiifciatc* o 
fiie^-7';w±. ^-fVY^mth^m^-y 

lutern-7'Ji, Miev— KS*8$nsSf«eF-i: - 

izmlx. mzmw-y-yfrz . mmmzmmm 
t mm 2 6 ] 11^^ 2 5 fcKttSfifcsarc* 0 

[000 1] 

(i, *X/vRRtfA-:R*>W*47 , fc*tr. 7XV\^ 
MKm^ y H i OS*Jilcfir5iJ«t:E5>l $il"CV> 



!(4) 002-358609 (P2002-358609A) 



%titzi><?)X'fo& . 

[0002] 

lo o o 3) i&imiiz&^x. mmt, mi^- 
iv mttdtw. 2<r>^-)v mt (nmiz&a? &tmm 
£. w&ittMtmfflt&iffiibt&k. wm% 

[0004] ttttKOtett&fcg fclilftlWtt*** fi&it 
"tS^Sfc LT. *SSPF8- 2 9 3 0 1 8#&?8J4. *t 

[0 0 0 5] U&»U ^MSKfcV^. m^lifcv- 
[0006] 

fdttmm®m±u%mmm^-y nm^f*. & 
[0007] o -ooRWi . is-* mt 
wthzb%<m?zL%mwm%^-v m$&. r 
[0008] ^rnxonti, o-o^nn tmm. 

bX'hl. 
[0009] 

ft. xmiz&mmm^v m-smt. s*±tca 
amweaisi^v vmrn^-fh. mtmmss^-* h 



^2<7)SJ5i^i:, »17bS»4<0«je«JB?i:*^-C 
[0010] 1 cD&liMli . KfffiH 1 <7>i/-iV H 

mmmmmmwzwmtix^h. -m&2m. 

[ooii] mum i ofi!i5Efflffi?-i4, friem i co&& 
mitbx. mum i mtmsm 2 oisic 
lawtaras/u Buie^2<7)Et5i^$r^LT. mum 

[0012] Mtam2 copj^ffls?-{±. Mia^ 1 *>si£ 

[0013] mms^m^m^t. mimi <^s- 
ivYm>w,z&\\x. mtt\<nmmzw$£*i, m 
mtfftmzmti&tix\^. 
[0014] wsm4 common, mum 1 ws- 

[0015] JtaUfc J: 0 £. »«3»«^-y H»*<o<e 

±.izffiz_btixi$*). m 1 <nm£mn±izm%mffi% 
as 1 omsK&vm 2 onm^ ^n-c ^5 

m 1 <7>is-ji> vmzx ->xis-)i h siis . 

[00 16] ^20^»4. ^lom®^. ^2£7)S 
h']|»4S2<0»»jBi<0±t«i4>fLTV^*»^, fiS^ffi 

tjaMaR^Mi^fcjB 1 Rtm 2 vmwmK m2^- 

)V mizX ->X YZiXh, 

[0017] *%mzmmwm*^v msmzx^ 
1 2 nmmb . m 1 bm^4 <r>m%jm?b * 

[00 183 *lWjB5effl«^4. ^lWStJt^^L 

-c. mi^3t(4^2«m®iitcm«^a§^. ^2 

V>mm*ftLX . HI 1 KKfc*SRMfcJS«3 
j^ot. lgli^(4^2^mgMi. ^1C0 
v—;PHISt(4. ^lOSi^fflST-. SlSl fr ^2c7)® 

i>. ci^ft. xs^ijvM:. ^iay r B2c7)«@M 
^ . is 1 60 i/-iv vmt omzif&r&m 1 w^igK 
m&mubh z b #%^frt> . » 1 totettK^tti^ft 

[00 1 9} WC. ^2fti3^ffl^7-(4. mi^ai^ffl 



!(5) 002-358609 (P2002-358609A) 



&=Fwit£.t$^x . as i (rmm^z^mzmmth . 

m 3 ^SlSfflffi^ (i . HI co FffiicodC&i . 

[0020] jjHtfcfcjfur. as i c^iijgffl^kas 

#f k as 3 mfcmminmzmti&niiiMZMfct 
i z t x o . as i w*e^<o«su«asasis*«^f * - 

k « t . H 2 iOMsgllWfrf u . l o»fj^ co 

££8 Ztl? V * <OT\ as 2 VMfemVm? k ft 3 coffljg 
fflifrf k coHtSBiiSfcfiglU:. as 1 co&ftlicOjgtjWI 

[ o o 2 i ] as i bmsw a»^reti*f«£Sffl i 

iT£.Ik#T'#6. 

[0022] £<o*§tf^saei^fc i*ur. as 1 CO 

<0fifiJ^V*B2^JSt)BR*^r4^^v\ -co 
fctf>. tBEDgjWfilBSfU *£ttjM*]±-f5 k k 1 

[0023] JbEJWWi. £ 1 cO^SHcO^ffiCiSraa 

^tscotcii * . as 2 co^^Mco^tiga 

* iii^t » h i <oi!i5gffls«mi . is i comtxm 

mzti. m2<mwROtLx > ss2<o^-/nm:i; 

. ^ 2 <oiisfflsffi^{i . as i coai^ffl 

mm i <o»ts«t««s it s . as4 cosms? u , 
[0024] as i as 1 cos 

k. m2^-)umkn. miamMssFF* ssia 

?>m&mk. %2<F>is-)VYWkk<rmz&&$h%.2<h 

vmmz%&.m^hhz\kifts:^t,^. w,2<r>ymmz 

[0 0 2 5 ] WC. ft20fl&JM?tt. SSI cOU^fl 

^(Ofiiufc^T . as i cosfiii££ig&wc£ji-f s . 
»i<o»fiaHt«asfiT^s. a?4coaj^ffl^(±as 



«\ asicoaU^fflffi^i:f54cOa!l^ffl«i i kcoraC € 
fffcfflftJU aS2£OjfflJgffl«i L kaS3tOfflgffl^i:^ 

BUc3®h.**fin*«is^6 £ t «t o , as 2 (oiessi^ 

[ o o 2 6 ] a? i bs»4 ««sffl«mi^«fc:it{is t 
■o***^ m^iSffitaas^i^-c. a?i^sas4 

%XlZktfX£&. 

[0027] «SUe»fiJS<7)aSt:SoT{i. aS2<7)v 

nut mnnk ^iitsiti^wit^^^ 

[ 0 0 2 8 ] as 1 »tf»2 cO|fe^!i£7)|e^Sfit2r 
HWtai3&r6*^i, ±a^)2o<o®«coM<ife:*JV^ 

T\ *iaVSS2co>'-;l'Hil^«»Wt:»ii$-frS« 

K#«awtcwafc*4*^ ^rl»as 1 w 
a?2co£/-^HMk. &ittziim2<7)m®kcomzft 
&timiRvm2nimmmmmx£. mmm 
itz£mmm%.t&z\ktfx'%&. *<?>mts an 

4). »l&V»2eoiea«wmj& 1 fc:««K«** { iB£ 

[0029]HRC«. asicOi/-^HIi&U ; 'a?2cO^ 
-;PHKfc«Sv«fc:»il5*S. C^ktiS^oT, as 
1 <0 HJg| k f? 2 CO ^-^ Y ^ k cOia^H 3 cojftta 
K*EBUTt,«J:v\ ^co^tt. asicoaaSfflffi^Fk 
aS4cOS9€fflSSTFk COPSES: IftOnU ai2<Oil^ 
S^kaS3coa!l^fflffi^kco^3^il»«{2ll, 2M^, 

as3cojgfi^Mcoffii i ra«{^^cfc , ). lewwtsrais&r* 

[ o o 3 o ] as 2 i tz\m snwmmm-vyy* 
<kh-uznffit&#-mft®im. mmm<n 

[003 1 ] *JMBIi. Ht. ±aU/i«fi»!|ftt8IS*- 
[0032 ] 

ftc, ^x^«syA--^p^>fr^-t-^iii>ck(i 

[0033] A'-*^E{gfi8^^-y K*^flrcti, 
K»oTE5« (HftttilJII) ZtiX^h. '*-Vm® 



!(6) 002-358609 (P2002-358609A) 



14. ±K, ^xyvraMBW^v KUWWWcovvCBWI 
[ 0 0 3 4 ] @ 1 IJ*^fc«ft 

^*(4. ww$w&wti±£*m0mm&*s 

TiC^-b7 5 y^«fi*«JBV^n4. SfBKfc'Vy Kg 
*Q1 l~Qnm(4nftm^J<0te?m:S^J£*rC^ 
2>. 

[0 0 35] H2<4MK$Wy Kg35Ql 1-Qnm 

J&m,*s'y Hg*0-00tfc*JJfffilI-C'&&. Cii^^ 
0£#H&t4 i - ifH$m^ 7 Kg*Q 1 1 ~Q n m<7) 

s i <o->-/n<ii3 . m 1 <^e»Bl7 1 
<r>mme i t . m2co&mm6 2 1 asts, 

[0 0 36] H2fctt, 3l3<7)2£tt6 3. ®4c7)#fr6 
4*«$fl/0^. mz. H3fctt, £fr&§3SS3 
<0I68]K2 l*®S$ivO>6. Jg3cD*&li§l2 1(4. 

[0 0 37] Sltf5i/-;PHK3t4, ^^KOi 

. m 1 <7)^-;U HIS 3 (40U(4Vn°- 

-)vm3mfw.2^->vm5\i, mmm 8^4 

3&lA'852<7>y-,/UK]B5£. 

[0 0 38] (M^3III^9(4. S1<^SB87 1 
*)±fc«M.6iVCV**. i^l£fii$3lS^9i4. ggftg 

E*©^fitf5&£B? (GMR) C4o-C«^S^t^' 
[00 3 9] WHRVW,2<r>m&$&l 1 . 1 314. m 

1. 13(4. 'J-K*fflR6 5. 6 6 £tf-LT. H&t 
Ay7-fcft$*i&JKaiS©2 5. 2 7(d»jWU. KiB 



«S 2 5 . 2 7 ttSUBBS^ 7 H OSSJ&ftTJlfc i: # . 

[0040] m2^-;UHH5(4. ^2^16^7 2 
flifcfittfcim^. Sf52^-^HR5t4. Ml 
tf, yt-va-fJifc*tfJMi*fcl4fflMiWBB!HI4:L 

[004 1 ] JSl«gfl»5 1(4, 3?lc?»§|6 
l£tfUC. mi<0«ffiJSl l^fc{4®2^)«ffiKl 3 
31 2 Officii 6 2 £^LT. mi 
CO KH 3 te«SlWfcS83 it. «IB* t >M»fcltai 

s<ir^4. m&^H2(7)gtn:8i6i, 62(4311?) 

*&SiJg7 1 *fcttSS20«SK7 20>±£ifclt«lTL 
4^U 3?30«»iii]g2 1 (@3#SS) <7)±(;|S(t^il 
-OvtiJV>. 81&tfS2<0ffi8tlS6 1. 6 2£333 

<0*e»K2 1 Cifttt-6*&«, 5S 1 c7)-ai|Sfflffi^5 1 

(4. m2coimm 2^3^12 1 srsit 

ktfX'Zh. W,\RlfWi2<nmm6 1. 6 2(4. #2 

u<(4«MSi5io^^m^4^fflv^c t t 

V\ £fc*tf)«ilB«yJv£<U fitnLfi^ffcCfctftf 

4u>.si offifitM 6 1 mrm 2 <F>mm 6 2 wsk 

ffl(4. 10 0 Q~ 10 0k Q<7)®ffl(cS£^-|» d t 

[0 04 2 3 »3at^S4<^«IR6 3, 64(4. 111 
Rt^2<0«ffl!ll 1 . 1 3fc|BHIMC» SHO«SK7 
1 <0±(C|fett * - 1 ^f* * . S 3 Sl/^4 cOSSM 6 
3. 6 4{4, &lRVWi2<r)%Xmf> 1. 6 24Dtm 

[0043] 82<0«jefl!S8?52U:. ^lc^aySfflS 
^5 lWiCfeV^t, m<0ffifiHS6 lCmSRWKSKI 

2cOffl^ffl^5 2(4. *3^areK6 3^LT, 9 

K6 3#Hltf)ieSffi7 l±(^)S$il^^(4. ^2 
^il^fflS^ 5 2 (4 . ^ 2 <DWm 7 2 3 cf&B 

H2i^aaLT. m3co«a*K2i«aiisfc:sa}-rs 

[0 044] SB3^ffl£fflSSS?5 3t4. SUB^F 
M3WiI(li5^T. ^lWgf5iM6 lfcSWSfl. Sisffi 

ffl^f5 3(4. 354tf>HWHS6 4£:frl/C. 

Bl6 1(C«SW«lt^SS*l"CV^. ^4<7)^«li64* J 

mioi&^^7 i±tjgissn>t«^tt. m3c7)si^ffl 
^F5 3(4. %2<mmm 2&Vm<7)&®®2 1 $r 
SiiLT, »3<^»il2 1^iBt:Rai-r4flBSi:4' 

[004 5] ^4cOSI^fflffi^5 4(4. W>l^-)VY 

m 3 (cmmwt^ii t . sgE^hs^nai $ n-c ^ s . 



!(7) 002-3 58609 (P2002-358609A) 



1 8 fc J: 0 . * 1 <7)i/-)l KIR 3 fc««Wfc:«« 
SttO*. ^T, SI40$l5gfflffi^5 4li, SIX 

[0046] mmmxu. miz. mm&^v fb*q 
awaawps 3«:ir*-4. »wpa!BB«s8a6^3 30 

flfiittJSIfflT**. HHtHfcfcL H2<0v-/kF$i5{;: 

fcfcli»BWig»*«ljaW-**2<0Batll3 5. 3 
R3 7, **«y7K3 9atfi6lilR4 l&t"££LT^ 
4 (03#ff3) . maBH£K5&t^20fltttK3 5 
*>ifcSSW»d\W*«4rr » 7'R3 9 £HTT*tfa-ra 

i oesif R£?rf s - 1 fc h h . 

[ 0 0 4 7 3 ft 1 <0BHtR5Xtm2tf>lKttK3 5(i. 

tlX^l. ttSfflU 1<01K, 3-?S5tf>*g£aM>i;b 

[ 0 0 4 8 ] ±& Lfci 3 fc s *>xy n« ft l ±tcfi|i. h 
ilfcSMBKS^ » FgffiQ H-Qn m^fy.^'tlizi3 
WC, SSl*>«a8R7 1fcL »l<0^-/UFIfi3«±t: 

ffixtfroso. 3?ico*&isii7 iw±t«saajsawB; 
9 .a i commm 1 1 &t/m 2 oc&ib 1 3 aw* 

2tf)lfflill. 1 3*\ SlO^-;H«f!3tJ:oT 
>—^F3*U., 

[00 4 93 Jfl2<0*&S#II7 2ii. SSl*>««fflll 1, 

t>hx \,*hfrt>. msmimzkm? 9 m/zm 1 x# s 

20S8IH11. 1 3li. »2<0x-yPHK5tJ:o-C 
x-;kFS*U>. 

[0050] **Pifcffi4jtllia*'^ K*£*fc4iH 

1 a^JB2<0fifiiJt6 1 . 6 2 fc . * 1 BSS4^)i»6 
JH*P5 1~5 4i:«:*A,T'^*. miRl/m2(D&tA 
161, 6 2(2, »10je»»l7 1fe:J:oTifirS*i'r 

[005 1 ]Sl<7>aaSfflffi^51{i. SlOfit5iM6 

2<0ffi«K6 2(Cj:->-C. »l*>5'-rt'K«3fc*aW 

tc«N«sfiT^4. tot, siovsri lb. mi 

SS20ffiifflR6 1. 6 2£tfl/C. «9l«(C»ttS*l, 

»^»2w«ffi«iK 1 mi^~^m3b 
(TMkffiE-fhm 1 <?)\mmi 1 1zvE.1mbhz.btf 
ttwfrt,^ minmmi 1 izm&fcttiuwm® 



[00 52] 98m<?)%&* mi&) X y—)V F IS 3 RX/m 

2<7)i/-)um5tf. mwmi sizx^xmmwm 
ztix^&wx\mi%.vm2<7)mMmii. i3t. 

m 2 <0^-;k HIS 5 i: OHtefcft-f £ $ 2 7 2 

£i€ff»bl>^#&V^>£>, »20tt*B«7 2fc 

[0053] H4Ha6Sr#S&l/C, Sl<^^ 

r 7 1 » 2 ois&r 7 2 comm&mmL r x^sce 

$ L£@. II 6 (ill 5 ^ LfcKtt0«fcW3PfiIigKei 

[0054] Kfci^fc J: 3 fc, £ 1 nsM4^m^m 
m=F 5 1 ~ 5 4 tittffijWMff £ISaj 3 *vO >S . J; o 
r, 04tEfit-*SJ:3fc:, Sl^^M7 1S^2 

<^*^K7 2<o«s«6aastii3!Kfcs^'r. miR^m 

4 c^ffl^fflffil 1 5 1. 5 4C, K8»EiB8 1 tf^mtftl 
84&ST. m2Jb^30i!J 
^ffl«^5 2 , 5 3tZ. HEIt8 2*^iWJK7 
n-7'85. 8 6SriT^»;tA i T'#l> < , 
[00553 05, 16fc*3V^T , ®fi i 1 «IfiefiSjlH 

8 ifrt>&ik2tii>nficci>&. nsLi 2^1^- 
>i>m3tft>. mKomtm am*), mittdtm 
2cr>nwmi 1. 1 3fcS6h.5*jeT*s. 

S4c7)U^ffl^5 4(i. SBl^^-yH«K3fc:» 

;PHK5ttSBKS<l'C^*<0"r. «Si 2«±S2c7)ie 
»IS7 2S:iiO, S51ife{i»2«lgffi]Sl K 131c 

[00563 «eg i 3 JiHSflEff-8 2 CSUlS W&X'fo 

h . ma i 4 (is i casual 6 1 £gai4*arca ^> . 

«8t i 5 tt«8[ i 3 b «SS i 4 i: <mmWSLX'h h . 1 
8K i 6 {±S 1 £>><-/k HM 3 *»<5»» 2 i0ffifiifS6 2 (C»ft 

[00573 ssiR i ii» i <r>mme i ^sfitfi, « 

!SR2{4aS2<0jSfitl!t6 2^)fitJi«rc*4. ffifiiRxte 
JB1 4fc{i»2<7)ieiWI!l7 1 , 7 2c7)|fe^gfii<if a 

-/kFM3fc#«Kl8£tfL-C*««(C«tt$*l. S 
(z, m2c7)^-;UFM5tci^$^l-C^40T\ ^ 

ffiffiflRxfc&iaf&KN7 iat«iS2oieaaBi7 2<o 

ttWSfitOJfe5flfi«:tti:*ft. fit5iRv(imffitt8 2<?) 

mmmx'hh. mmQ2^nmKmR^\t. m 

itflOGfloaflStSfili:**. ®EH-82(i. 7-t-o 

[0 0 58 3 S3^«R6 3R^4^mM64 
« . «9U£fSttjWB 1 2 6 1. 6 2 Of 
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V=i4 Rl 
E=i6 R2 
E=i2 Rx+i4 Rl 
E=i2 Rx+i3 Rv 
il=i2+i6 
i2=i3+i4 
i3+i4=i5 
i5+i6=il 

WtfLiL-th. ±e/* ( 3 ) MOTl/t, 
i4=(E-i2 RX)/R1 

5U4) SSWLT, 
i3=(E-i2 RX)/Rv 



[0059] 05. 06£i>VVC. 

( 1 ) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 

(9) 

(10) 

[0060] mz, & (i) ^ (3 
(11) 



E=i2 Rx+V 
i2=(E-V)/Rx 

*«»<!>*14. S ( 9 ) &t*£ (10) ^(6) fcttAt* t 
i2=(E-i2 Rx)/Rv+(E-i2 Rx)/Rl 
={(Rl+Rv)E-(Rl+Rv)i2 Rx}/Rl Rx 

tmt>tii>. a ( i 3 ) ( i 2 ) tftA-r s t . 

(E-V)/Rx 

= {(Rl+Rv)E-(Rl+Rv)i2 Rx}/Rl Rx 



=V{(1/Rv)+(1/Rl)} 

« (14) Rx^ft^t 
Rx=(E-V)/V{(l/Rv) + (l/Rl)} 

[ 0 0 6 1 ] *U l 5 ) fcfcwt . ISHBEEttiStfiW 
iS8 l *>taj*$iis Wtnffiff . «fiHV{i«ffft8 2 
tio-CSKtiSiifeSfill. JgfiiffiRvtimEfh8 2<7) 
l*Mfiiffi. ffifiiR 1 Jim 1 (7)&tm6 1 OSffiflT'J) 
0. ffl*iiHSrC&4. iot. 8lXtfSI2*>«MiiK 
7 1. 7 2<0ftSfifii«Rx£»£U *<nwpt>. m 
lRX/^2ff}Hmm7 1 . 7 2<0ft^-(fc£¥dJ&f £.1 

[0062] ±^Ly^«MeiHra%%(cj:ntf. m 

1 OJfiSffi7 1 i: . HI t1UtM209Mm 11.13 
SrftRtS* 1 . IS20ftfitK6 1 . 6 2 . SIX. $ 
3. Sf540*S«J8I6 3. 6 4£«Brf45&g#£V*. <I 

[0063] m7 it&mz&hwmss^v 
r. mi 1 1 *fciisi2tf>«ffi§t 1 3 

fcSMSfU SI2^)fifia!i6 2(Cj:oTSS2^)£/-^H 
H 5 Ctt9UftC&tt$*U . m 2 <7ffl£Jfffi=F 5 2 (i. 
m^»gJB*^5 1tf>Wfc:fcVvC, Sf510jMl6 1 

tciESvWtSBif SSB«£ffl4|f^5 3te. %2<r> 



(12) 



(13) 



(14) 



(15) 

[0 064] mi<7)SISffl^5 Hi. gl^)ISI6 

m2^jasi^6 2t«fco-c. 352^- 

{23320«fflHll. 1 3b. m2(r)is-)VYWk5k. 
ti, SSKaSlJgflMFf 5 1. miS.lXm2<7)jai5ili6 

i. 6 2£tf-LT. msawtsasfu l^WCflfi 

fc^S. IltfcV^. 331&tffi2<D«® 

HI 1. 1 3h. m2<7)v-;l/Kli5h^H : ME-ri» 
H20fgSSJI7 2C«E* t JO*)S«I btf%^frt>. m2 
«i§!7 2fc*i^fciJfctt*«88^&£tS«>£IS 

[0065] IC. m2<7)W%mm-5 2ii. fUKQM 
4. m4^jHSffl*&F-5 4{i»2«)£/-;i/HK5t:«Sl 

wcsris . c <r>mm,zMi , m 1 

5 1km4«fflSfflS : F5 4i:<0BKc. «E£9ttDU 
9 2 OfflSgfflSI^ 5 2 1 31 3 OHJgJflaffF 5 3 b ff)!Siz 
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SmA OlJ^fflffi^F 5 1 ~ 5 4 fc, K»ftmi!58 1 O&l 
ffl7'o-7'8 3, 84, &t>\ «Elt8 2<7)aj^7'n- 
785. 8 6£iTI>.ri:#-e#l>. 
[0 0 6 6] £<Ag«0!l4>»&i. %2(T) : s-)VYm 

t. mittzim2<7)nmmi i» i3h£»r&iF? 

1 2 £(iS?2?)jgSiJB£6 K 62 £«»rf l>*£ga*:5r 
[0 0 67] Hlc7)>— /UVm3RU'm2<7)^-/^m 

5*. mmmi8 (H3#bsj tmrnuzmmzttm 
-&ti, mim/wi2c?>tmm 1 , 7 2<7)tmMMiMi 
mz%muz£fg.mjczm$itz> <r t wx-z h . *<o« 
(i^is.i/m2^st^7 1, 7 2cod*>. wmm 
mzmzi. imfflfcm&Titzmmnimimm 
iz±r>x$Mzti2>frt>. mim^nwmi 1. 

[0068] *mxn. M'hmE zmmtz - 1 t& 
htz#>, m%^v Fizmmziiim&mmvmi} 
m. ru\ w.2%.vmnm i m$k : T 5 2 , 5 3 1 , m 

5£fflro-7'8 5. 8 6h^r B ^S^S«i!l!ii^. M 

i«c, mfegwvm&wzttt&mmmfmmiz 
a^x. tmttmni^mzmmtmmmjizm®? 

*%.tx. < ti> 2 muff u ft^^mfi^^n 
mm^ixhh. 

[ 0 0 6 9 ] ifc . ±$ LfcWtWTtt . ss 1 &i>'3?4 

&€ffl7°o-7'8 3. 84£^T. % 2 ftSJfl 3 0>«J5£ 
fflffi^5 2, 5 3t. €Eft8 2^#*>ft*:iJ£7*u 
-7'85. 8 6£3TI>gi36;MT£^L*:A\ *7Xy\ 

li. <X^a^Sjfflt-|>«lt 
( a ) jjS 2 ^MSgfflSB^ 5 2 JS4 COSH^^ 5 4 
tf)R!ic*E£8ttiiU *2<0SBIfflagH t 5 2i:SIS3<08l 

^ffla^s 3k<7)mzmtiz>n{m£ o . &it#tt£a3 
( b > ss i rtmmm? 5 1 1 aw *>«£ffl«7- 5 4 * 

Rxl=(E-Vl) Rl R3/(R3 Vl-Rl V3) 
Rx2=(E-Vl-V3) R3/V3 

uew ( i6)^zm^(i 7) &z£*). miwimm 



< c ) m 2 nmgmisr? 5 2 1 $4 ^aGem*? 54 1 

<m£W£*maL. JBltf>fflS£ffliiHP5 1 fcSB3tf>ai 
[0070] Jg(c, SSSftSIIStfltSrt-afrfctf. 

s i awB 2 c7)ii^ffl«^ 51,52 wfirn**-*** 
[0071] H8{±, tr , m i ^i^ffls 

^ 5 1 I . m 2 aSGQflffi^ 5 2 LfegWRa 

[0072] 09{±a8t^LfefiBE^^-y HJfcA*«ie 

2 ^fflSfflii^ 5 2 1 ^4 ^SlSfflSSa? 5 4 ^Hfc* 
E ma I . JK 2 OSJSfflS®^ 5 2 1 ^ 3 c7)«y£fflffi^ 

5 3 1 crffltzWil^QMX r> , ^^tt^IiJ^l. . 

[ 0 0 7 3 ] HI 0ti*^(C^I.?ifimm^7 FIp 
^^iJ^HM^J^^-r-gPteTcH, H l Hi® 1 0 £5k 

HfcJsv^-c . iltlz^LtzMWlzmhtzffif&Mfttm-n 

m 3 «)±fc»jss<ifc* 5 atx» 6 coii^ffls^F 5 

5, 5 6£, fiHHR2 lcoa®^HtB$^7t^i:. & 
t/\ ^lcO^-^b'H3fc^2<0^-yUH)15i:€:. $ 
3<7)ffitnJlil 9fci-9TJS«L3tifcT*4. ^3^)S 
Siffil 9(i, ^Jtii\ 1 0kQc7)i«ffia-C'S>l»o 
[00741 01 2{i0 10.11 kwLIZWfSBSfi^ 
>y KA^*<^ea^ffl5e^^^rfH"C*4. El 2 

H 1 mm 2 11, 1 3 t ^flUfc^ftt 4» 1 

^^H7 lOlfe^gfitffi. #J»flr*Rx2tt, ^2^) 
^-^HK5fc»l&V!B2<0*ffiKl 1. 13^^)13 

iz-ft&t h m 2 (Dimm 1 2 <n>ymmm ( m 1 0 . 1 

1#B3) X'hh. 

[0075] mm^mmz^x^ m 1 aims 

coaOSfflS^ 5 1 . 5 5<0HtitSWEE*9ttnL, ^ 

2 ^ai^ffl^f 5 2 £ is 3 «oas^ffl«? 5 3 £ wisKcss 

SSSfflJisi 1 5 6 1 outers mfiH V 3 * , «Eff8 

2atx8 0 1 -c-eti-f iiai^-rs . 

[0076] SEtt8 2, 8 0 1 C0rtgPfifit& 

^fifitRx i . sy. « 2(7)^^7 2*>tetwsiaRx 

[0077] 

(16) 
(17) 

7 lO^SClRx 1 . S2^Jfe^M7 2(Dim 
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[ 0 0 7 8 ] SEIt8 2.80 1 nftffl&ViRV 

h » SSll!S8 1 frt> s m 1 ^ffl^fflffi^ 5 1 5 
tfO'HJgfflffii^ 5 ^EnjD$ill)EPinSE^ E t U 081 

em^] («E) tel. e2, . . enJWtStfli: 
U «Eff82. 80 lcOrtgBffiftt. Rv 
1 „ Rv3tth. 

[0079] Mfe^mt LTIi. 4-f , mfflt8 2 . 8 
0 1 <?)F*|g|Sj£fiiR v 1 , R v 3 S#JtfcA*lfcJHJ** 
»*aj-f. *tf)fctf>fc»i, «Eft82. 80 1K«k->T 
S»clt4>*ufc*E«te V 1, V3H, «Elt8 2 . ; 
80 It. F*rfB8StJtRvl x Rv3tftomEfti:. 1*1 

Rxl=(E-Vl) Rl R3/(R3 Vl-Rl V3) 
Rx2=(E-Vl-V3) R3/V3 

[ 0 0 8 2 3 act. ^«*fc#JtfcA*ifc**teov* 

E*45C. ^mEawWwFSFfiEU fti!<7)SEjg«g 
£*l"0^i:;*£fci:&£» S752-53. 5 1-5 



SJKitR vK Rv 3 *%Rfc*coa«W^:«ffthi: (C# 

[0080] ilSIUS&^T'. *Ett8 2 . 8 0 1 toft® 
JStSRvl, Rv3t#*(cAH4Cli:tt. rtSSiSR 
v 1 . Rv 3Z%mz\ti%^±M& (16). (1 

7) tawc, Rl t 

1/(1/Rl+1/Rvl) 

-cb^hu. R3t 

1/(1/R3+1/Rv3) 

t«*iliT3&»fe, rtaSfiiSRvl, Rv3fr'£SlS*<7) 

[oo8i]^oT. rtaaasRvi. Rv3t#jit 

* ( 1 6) , ( 1 7) 



( 18) 
(19) 

l/ZU iXM h^bit tZtCX") . «EffiVl. V3Sr 

%&-th^ti?x'Zh. mmwt. a. b 1. b 

2.. . . bn, C, dl, d 2 . . . . d n £ , W£ 
mmmEE . f&mnj) e l . e2. . . . en£-§r£& 
l^ffifSfiRK R2. Rxl. Rx2. Rvl, Rv3 

mmfttix. 

(20) 
(21) 



V1=A E+bl el+b2 e2+. . . +bn en 
V2=C E+dl el+d2 e2+. . . +dn en 

[008 33 Kfc, 20i<9«8£*. WJU*E**E* k. 

V1'=A E'+bl el+b2 e2+. ..+bn en 

V2'=C E'+dl el+d2 e2+. . . +dn en 
3«(20>-*(22).*(21)-*(23)J: 1 ), 

V1-V1'=A (E-E*) 

V3-V3'=C (E-E') 
k&9, iiBVilcJ:itE(if£UA (24) . 
(25) tWrfll. S ( 2 4 ) . ( 2 5 ) (±. fgiUffi 

(24). (25) tc iiitf , sesm^s 1 comwns. 

t. HcftSEE. E "OidCSSfbS*. -eoi:#^)« 

Rxl=(E-E' -Vl+Vl' )/{ (1/Rl+l/Rvl) (Vl-Vl* )-(l/R3+l/Rv3) (V3-V3'» 



(22) 
(23) 



(24) 
(25) 

Effivi, vi '&tfV3. V3 ' fcfflg-rs^fcfcJ: 

0. «m*«>ihri»*i/c. aiffiRxi. rx 

1. Rx2«i. 



Rx2=(E-E , -Vl+Vl'-V3+V3')/«l/R3+l/Rv3) (V3-V3' )} 



(26) 
(27) 



fcfc*. * (26) . 
9) <0Et (E-E 



(27) (i. « ( 18) . (1 
) X-WZmt. Vli (Vl-V 



1 " ) TWZmi. V3t (V3-V3 
[0084] ^«fl<0*£JIBfc&**!tt 

h%&&mz&h^if±*<&s--th%&tfhb. z 
msi<?)±£zw2®(7)mmx'm%tnf. mm 



[0085] ZVfflmiztfLXit. 2®<nm&zt5^ 

■riztizx*). muiz xim-^mi-^t-tizb 

«^)iH*ffit^rSftK:ffl^4 - k ^'T'# hXo 
[0086] itz. SS2<OjftStU86 2WJSfitfi|R2*«^ 

0»f*^SkU-C. ^2c7)StitK6 2<7)gtii<iR2 

(s. ioo ciiztn&miz&fct&zttmt 

[008 7]-^. ®ia<iR2^#-rri.i. »>xyN 
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i ^ffiSi)i6 1 ioffifitfiR i h mmx-fo h . 
[ o o s 8 ] ii 1 3\i^mmz\%hwmmr^-y 

titMmizwntzm&mt m-mtfimiz^x 
(i. |51-c7)#bs^^#l. nmmtm+i. ^<r> 
mmmm\i. #-f**K5o 
a- y mm 5 o a , s& 2 i fciis 3 oasffl«HP 5 

2. 5 3<7)^< fcfc-#*fcg&*S. HSWCtt. # 
- F*ffcR 5 0 (4 . MIES 2 OSOjgfflag? 5 2 (ISM 

S3*, 0ttif, ^2C0Sl^ffl^5 2^7t(i^4(0pJ 

jwc§&. ttot. sa®»«*<isi±-rs. 

[00 891 iBetS->Ttt. ^-H#*H5 0C 
-^M»88tf5J/-;l'H«tc«aiS<K:7 , n-r8 7 £ 
STifcftte. »l^MJgfflfiB^5 1i:aS4^S!ISffli8 
*54fc*>fflfcitt»lEEfcB*lU 3? 2 cD^lJgfflffiT 
5 2k &3(rymfcmiGF? 53 t (MSlzffiL&ZStmX 

[00 903 Hi 4tt4^(Cffi*fW»8S^ m-S 

&<r>mnMm*7r;t®X'h&. BKcfiwc, Sfefc^S 

(4, B-*>#B»**ttU IMliMtS. 
WtWCJi. #-F»H*5 0li. m3c0iJ^ffl«^5 
3K*1U fiia^2cr)iJgfflS^5 2&^ffl1-|». -I 
*>»jSfc:J:*Uf. SS2*)8lSSJiWfrP5 2a»S>, *HbR 

%z>nmzh$>mft. mux. m3<7>Mimm?5 3£ 

imMtm&m?**. ®.*>x. wmmmm±.-t 
h. 

[009 l]jiS{cSotJi. ^-H»ftJS5 0fc:, ^ 

ST&k&C:. »l^>«S&ffl*F5 1fc»4«»effl« 
=f 5 4 k OBfcttSWEE £ EPflD U H 2 OTOBffi? 
5 2 k £ 3 c^iljgffljjg? 5 3k *>Hta&H4*ti0l J: 

[0092)01 5(4*&W::$i>jSlgH^-y 

w<?>mnmmz*-?wx'hh. active, stfc^s 

fflS?5 2. 5 3WS#^l!f6. znmmzxti 
tf. m2S^m 3 ^89^^5 2. 5 *iik 



[0093] jUSCa -?Ttt. XT- FIWMi 5 0 fc, 
-7VU«8 8 0^-/UKI8£^£il£ro-78 7 

mi0)m%M%tf L 5itm4<7)mm 
=F5 2t&3 nmsmm- 53 1 nmzwumMi 

[00 94] HI 3-01 5(4, 02-06 K*Lfc* 
ttfllfcfc V *T . #- H *ftlK 5 0 Srfflft Lfc WT* I 
0 7-0 1 2 LfcHttWfcfc V ^ t , amm 

mx%h. 

[ 0 0 9 5 ] 0 1 6\$*%mzmimmMi&im<?> 
mmmLtzmtw&mfcmwcoffitfz$:*?7v 7 ?0 

0^Silfc*&J*$1ill5£gfi 1 0 0(4. 013 

-0 1 5 nz^i-fzmmm^ ? vm&yw&i&mmfc 

izmifzmX'h^X , ^f-^y*^ (USSflUiSf-vy 
fcSflfcWr* 0 . itS£«iS8 1 k . «Eft8 2 
k t*tf . ESmaS8 1 MWEft8 2 UMIHKgBII 

i oo?>mft?>fimzitmztix^&. it< sewst 

(4, tMgRSl. S2Sr*f5. 
[0096] S«S«M8 1 (4. ?-7>U8 9 0 , fa7 
UfVWXWj&Ztl&fflMS 1 St/>-7'^8 9 1~ 

8 9 3 LT , ft 1 «»f 5 1 XV*4 
fflffii 1 5 4 ( 0 1 3 -0 1 5 #BS ) (CffiXVEE 
?&, ^-^8 9 0(4. itSWtiS8 1*»^,e3&S<i4 

X-f -y^-S 1 1~S 1 3£#&. X-f -y^-S 1 1-S 1 

3<7)tmmmz£K>. dr-yju8 9o^Lx^$ti 

SSSWEESr^-^89 1-89 3tcaS?WtC*te 
*£. Jf^S 1 1-S 3 l(4^Jg€^^h$ ; 5r«€^J: 

[0097] H*mtWt:*JV^ , y-y^8 9 1 -8 

9 3(430«£if-*y*/U (CI 1-CH 1 3) £fi§ 

(C 1 1— CH 1 3 ) cD-eft-fix(4. rn-/ 
83, 84^1X13*). ZtlWZ. 013-01 5(3 
fcWC. gl^aSffljg^5 1 . Rl^. JS4<0$lJ5£fflS 
^ 5 4 1 it S«E E * ffi&D-f S feft (Cffl V > t> tlh . 
[0098] y-77P8 9 0-8 9 3(4. 

TO4, ^-^sgo-sgskL-c, ^-^h*« 
^. h y-yjistm^x a o . ->-/u k (4^-^/1.-8 9 0 

-8 9 30ffl5BT'5VMZjfgE$a. mz. m.^MM8 

[0099] mms 2(4. nxirf yn-yyxn* 

H8 2 2^^. tt»MSm^Z^4jS-r4. *^TV 
78 2 1 (4. ~5MM8 2 3Mf%W&8 2 4 £g(fTi) 
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[0100] mElt8 2 1 fcti, ?--7>8 80. f* 
7V ? -f S 2 , 8 8 1-883 

£tf-LT, lff&HifI^m&$*l4. 

[0 10 1] 7--7>88 l-8 8 3(i3O0f-vy^ 

;i/ ( c h 2 i— c h 2 3 ) zmfcix^h. mu Mfe 

1-*y*)mii&MX*^. 7--771-8 8 1-8 8 3 
4. 

[0102] H^f»9?--7^7--7>8 81-8 

7--7;U8 8 0-8 8 3 Offl 5HT"Sl«^$ft4 fc 
St. St. a^€i!S8 1^Si. jSS€iS8 2 4c7)ll 

Vt. tttiffll^gS 1 0 OOgft 1 0 1 1<7) 
mzlt**>*$'9 8 2 5a*J$&$*U 1 0 1 JiSfffi 
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